Alopecia areata (AA) is a disease involving non-scarring hair loss determined by autoimmune disorders and inflammation. The disease affects hair on the scalp and/or other parts of the body. The AA occurs in people of all ages and affects 1-2% of humans. The purpose of this paper is to present the latest knowledge on the treatment of AA. The decision on the type of treatment depends on the type of hair loss, extent of changes, general health status, the patient's age, and his/her motivation. Treatment methods should be chosen individually for each patient.
Alopecia areata (AA) is a disease involving non-scarring hair loss determined by autoimmune disorders and inflammation. The disease affects hair on the scalp and/ or other parts of the body. The AA occurs in people of all ages and affects 1-2% of humans. Clinical forms of AA include [1, 2] : -alopecia areata focalis -hair loss occurs in patches on the scalp or on other parts of the body (e.g. face, abdomen, extremities), -alopecia areata totalis -the loss of all hair on the scalp (including eyebrows and eyelashes), -alopecia areata universalis -the loss of all or almost all body hair, -alopecia maligna -is a generalized long-term loss of hair, resistant to treatment, -ophiasis or alopecia areata marginata -snake-shaped hair loss around the circumference of the head in the temporal, occipital and frontal areas, -ophiasis inversus -the inverse pattern of hair loss, which expands from the central to the marginal area of the head, -alopecia areata diffusa or alopecia are ata reticularisdiffuse or reticular hair loss where no separate bald patches can be distinguished. Nails are affected in about 7-60% of patients. Aberrations include: koilonychia, trachyonychia, Beau lines, onychorrhexis, nail pitting, onychomadesis, onycholysis and haemorrhagic spotting of the lanula.
Poor prognostic factors include bald patches persisting for more than 1 year, aggravation or onset of hair loss before puberty, positive family history of AA, ophiasis pattern of involvement, associated nail changes, atopy, and Down syndrome [1] .
Typical pathological changes are manifested as a well-separated bald spot. Skin in bald patches may be slightly depressed due to reduced mass of hair follicles, and mild erythema may develop in some cases. There is no atrophy, and on the margins, exclamation mark hair (thick and broken off) is present. Regrowing hair may demonstrate pigment alteration or a change in texture (i.e. straight or curly) [2] .
Because the aetiology of AA remains unknown, the treatment is symptomatic and does not prevent disease relapse. The efficacy of many treatment methods has been questioned by many scientific authorities due to the lack of reliable clinical studies (the possibility of spontaneous hair regrowth and very few double-blind placebo-controlled clinical studies). The decision on systemic treatment depends on the type of hair loss, the extent of changes, general health status, the patient's age and motivation, and concomitant diseases. Treatment methods should be chosen individually for each patient.
The disease course is difficult to predict because spontaneous remissions are frequently observed, while in about 5% of cases the disease progresses into total alopecia, and in 1% of cases into universal alopecia [3, 4] . After completed treatment patients must be informed about the high risk of disease relapse [5] .
In emotionally unstable patients, each exacerbation of hair loss symptoms may lead to a depression phase. In patients with psychoneurotic disorders, increased hair loss is an underlying symptom of psychopathic personality. In frequent cases, patients may have difficulties in interpersonal relations at the workplace [4] or in their private life (withdrawal from active social life).
Alopecia areata is diagnosed based on trichoscopy, the hair pull test and trichogram. Histopathological examination can be carried out if diagnosis is uncertain. Trichoscopy is a modern method and is very useful in the monitoring of treatment for AA and the evaluation of its efficacy. This is a non-invasive, easy to use and painless test, which enables the objective assessment of disease activity. Patients need no hair shaving or dying, images can be recorded, and the only requirement is the considerable experience of the operator.
The purpose of this paper is to present the latest knowledge on the treatment of AA.
Systemic glucocorticosteroids have been used in the treatment of AA for many and in different modalities. Generally, they offer better outcomes in patients with multifocal AA than in patients with other forms of the disease.
Turkish scientists [6] , in their paper on pulse methylprednisolone therapy for the treatment of extensive AA, suggested that therapy might be an option for severe multifocal AA, but in alopecia totalis or universalis treatment results are unsatisfactory. The study was carried out on 15 adult patients who received methylprednisolone of 500 mg intravenously on 3 consecutive days monthly for 3 months. According to these researchers, pulse methylprednisolone therapy appears to be a safe treatment option.
Staumont-Salle et al. carried out a 10-year-long assessment of pulse methylprednisolone therapy for AA [7] . The study included 60 patients treated between 1995 and 2000 and confirmed the low efficiency, both shortand long-term, of this treatment for AA.
Researchers from Saudi Arabia [8] evaluated the efficacy and safety of methylprednisolone for severe therapy-resistant AA, and found that the use of this drug in severe forms of AA has relative efficacy and tolerance, but with a high relapse rate.
In 2011, Alsantali presented a new treatment plan for AA in Clinical Cosmetic Investigative Dermatology. According to this plan, glucocorticosteroids are a third-line option in the treatment of AA. This includes: a once-monthly pulse of 300 mg methylprednisone (or a once-monthly pulse of 200 mg), intramuscular triamcinolone acetonide of 40 mg once monthly or oral dexamethasone of 0.5 mg/day [9] .
Some researchers from Iran concluded that the use of methotrexate (15-25 mg once a week for 3 months) alone or with low doses of glucocorticosteroids or azathioprine alone is an effective treatment in patients with severe and chronic AA. This therapy may be an alternative option in the treatment of patients with moderate to severe forms of AA (due to safety and efficacy). The study included 20 patients who had a 6-month-long history of hair loss. Patients received 2 mg/kg body weight of azathioprine for 6 months. Hair regrowth was achieved in 53% of patients and the drug was well tolerated [10] .
Droitcourt et al. treated patients suffering from severe AA using high-dose pulse therapy with methylprednisolone (500 mg intravenously per day for 3 consecutive days monthly over 3 months) plus 15 mg of methotrexate once a week for the same treatment period [11] . Of the 14 patients (20 patients were treated), 10 had total hair regrowth and 4 had incomplete but satisfactory regrowth. Treatment was well-tolerated.
The analysis of many research papers has revealed a general controversy about the administration of glucocorticosteroids. Most researchers reported that the therapeutic outcome is short-lasting and the withdrawal of medication is followed by hair loss.
According to Miteva and Tosti [12] , better therapeutic outcomes have been observed when treatment begins before the end of 3 months following the onset of the first symptoms in patients with universal alopecia, and before the end of 4 to 6 months in patients with focal AA. Pulse therapy based on the very short administration of high doses of glucocorticosteroids is associated with a lower number of adverse effects. Such therapy should be considered in adults with total or universal alopecia resistant to topical treatment or phototherapy [5] .
Bhat et al. [13] assessed levels of trace elements (zinc, copper and magnesium) in patients with AA. Fifty patients were studied. Samples were analyzed using atomic absorption spectrometric methods. Serum zinc levels were decreased in AA patients compared to healthy controls. Serum copper and magnesium levels showed an insignificant rise.
The combination therapy (PUVA with 20 mg prednisone) may modify the immune system and increase the number of Treg cells, resulting in hair regrowth in patients with AA [12] . Hair regrowth was achieved in 100% of patients and 22% of patients had a relapse of hair loss 3 months after the termination of the treatment. Authors emphasized the efficacy of this method mainly in patients with AA resistant to treatment.
Limitations on the use of cyclosporine in the treatment of AA result from the high relapse rate after the termination of therapy, the need for long-term drug administration, and adverse effects, e.g. nephrotoxicity [5] .
Ito et al. [14] concluded that spontaneous remission occurs in 80% of patients with AA within 1 year, and not all patients require intense therapy, and therefore watchful observation is one of the therapeutic options. However, when hair loss is progressing, treatment becomes necessary, and pulse methylprednisolone should be preferred.
Korean scientists studied the effects of intradermal botulinum toxin injections on AA (3 times on each side of the head). One patient reported aggravation, and the remaining patients had no local improvement. These results suggest that botulinum toxin injections are not useful as a treatment in AA [15] .
Some scientists from Iran claim that antidepressant treatment may result in improvement in local conditions in patients with AA who have depressive disorders [16] .
Other scientists claim that hypnotherapy may be effective in achieving a significant improvement and maintaining good emotional status and life quality in patients with resistant AA.
The use of biologics in the treatment of AA was also tested but no significant efficacy was shown, and there are some reports on aggravation during therapy [17] .
Luk et al. [18] studied the efficacy and safety of diphenylcyclopropenone (DPCP) in Chinese patients with AA resistant to treatment with steroids and reported a good response achieved in over 50% of treated subjects.
Campuzano-Maya, of Colombia, described the case of a 43-year-old patient with an 8-month history of AA of the scalp and beard. The urea breath test confirmed Helicobacter pylori infection. The patient went into remission from AA after H. pylori eradication [19] .
There were also attempts to treat patients with AA with exposure to narrow-UVB to the medium total dose of 63.9 J/cm 2 or bexarotene gel, and different regrowth was achieved [20, 21] .
There are also reports describing the effects of locally administered vitamin D analogues in the treatment of AA, and a comparative study on local treatment with 0.05% clobetasol and 1% pimecrolimus, where similar efficacy was found for both products [22] .
Researchers from Iran determined the efficacy of topical triiodothyronine in patients with patchy AA. Ten patients with AA were treated with topical triiodothyronine and placebo applied twice daily. Hair regrowth was evaluated every 4 weeks. Blood count, along with thyroid function (T3, T4 and TSH) and liver function were also tested. After 12 weeks of treatment, there was no statistically significant difference between the outcome in the active treatment and placebo groups. Triiodothyronine was safe but not more effective than placebo [23] .
Literature data on the effects of sulphasalazine on the treatment of AA can be compared with the efficacy of cyclosporine alone. Sulphasalazine is an efficient drug in cases resistant to other treatment methods, but offers a much poorer outcome in patients who had disease onset in childhood [5] .
In some patients there is a clear correlation between AA and the nervous system function, and bald patches may occur suddenly after severe emotional trauma, both in children and adults. According to Manolache et al., the most frequent stressful events include the beginning of school or pre-school education, exams, change of school/group, problems with teachers, intensive studying, social problems with peers, death in the family, family financial problems, emigration of parents for work reasons, concomitant diseases and surgical procedures [24] .
In addition, Willemsen et al. carried out a study to investigate whether adult AA is associated with childhood or total lifetime traumatic events. The study was carried out using the "Traumatic Experiences Checklist" [25] . Ninety patients and 91 people from the control group were surveyed. The study demonstrated that the frequency of AA is affected by lifetime traumatic events. Also, there was an increased history of childhood trauma in patients with AA compared with control subjects.
Alsantali [9] , in his paper published in Clinical Cosmetic Investigative Dermatology, presented new treatment options for AA. First-line therapies include intralesional triamcinolone acetonide injections (2.5-10 mg/ml, maximum volume of 3 ml in a single injection, repeated at 4-6 weekly intervals). The drug can also be administered using mesotherapy multi-injectors. Other treatment options include topical corticosteroids (creams, gels, ointments, lotions, and foams), followed by minoxidil, anthralin, topical immunotherapy, prostaglandin analogues, topical retinoids and capsaicin [9] . Second-line therapies include oral sulfasalazine of 500 mg twice daily at the start, then 1 g twice daily for 1 month, and then 1 g three times daily for 3 months, PUVA, PUVA-turban, excimer laser and fractional photothermolysis laser. Thirdline therapies include systemic corticosteroids (pulse doses), methotrexate 15-25 mg/weekly for 3 months, cyclosporine A, azathioprine, biologics and psychological support. Other therapies mentioned by Alsantali that have some degree of success include garlic gel, azelaic acid, topical onion juice, imiquimod, calcineurin inhibitors, botulinum toxin and photodynamic therapy.
An important element of the management of AA is offering psychological support to stimulate increased self-esteem and adaptation to this disease. Some patients with AA require the support of a psychologist or psychiatrist. With psychological support and education of the patient about the disease, long-term improvement can be achieved [1, 3] .
It is also worth noting that when AA is limited to a single patch, the best option in most patients is leaving it untreated, as 80% of patients with single patches present for less than one year go into spontaneous remission [26] .
